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maintaining a pond of water on top of the embankment), although this is not always feasible. When such a water-level is maintained against the dam as near the top as possible, the principal drainage of the interior mass of the dam will be out through the down-stream zone of permeable material, permitting of partial filling of the voids in the up-stream permeable zone with fine silt.
The conditions best suited for the economical employment of hydraulic-dam construction are:
1st, The existence of an abundance of water at the proper elevation to form a sufficient "sluicing-head"; and,
2d. An abundant deposit of materials for forming the dam, convenient to either end, and high enough above the top of the proposed structure to permit of the requisite grades for carrying the material.
The volume of water necessary for a "sluicing-head" should be from 5 to 20 cubic feet per second, although smaller heads may be used. Twenty to thirty second-feet may be readily handled in one head, and is more effective proportionally than smaller heads. The duty of water in hydraulic mining in California per miner's inch per 24 hours, ranges from 2 to 5 cubic yards of solid bank measure loosened and washed down. This is equivalent to a duty of from 80 to 200 cubic yards removed in 24 hours per second-foot of water. The ratio of water to solids would thus be from 2.5% to 6.25%. In hydraulic gold-mining it is essential to keep the percentage of solids quite low to permit the gold to drop freely to the bottom of the sluice-boxes, where it is caught by quicksilver. In dam-construction, on the contrary, it is desirable to maintain as high a precentage of solids as the water will transport. With sluice grades of 6% to 10%, the volume which may be transported by a sluicing-head of 10 second-feet is 3000 to 8000 cubic yards per 24 hours.
The most suitable material is an admixture of soil, clay, sand, and gravel of all sizes. Angular stones, not exceeding 2000 Ibs. weight may be carried through the sluice-boxes with a sufficient amount of sandy soil or unctuous clay to enable it to flow well. It is customary to deposit the materials on the darn on the lines of the two slopes, which are studiously kept higher than the center of the embankment. The larger stones are here dropped, while the finer materials are carried towards the center where the water is drawn off through stand-pipes which lead back into the reservoir or which conduct it to a flume or pipe by which it may be wasted below the dam.
The material for this class of construction may either be loosened by a hydraulic jet of water issuing under pressure and playing against the bank, which is the cheaper and more rapid method, or if pressure is not available it may be plowed or picked and ground-sluiced.